Hypertension is one of the most important cardiovascular risk factors causing significant cardiovascular morbidity and it causes over nine million premature deaths in adults annually. 1 Cardiovascular diseases have their origin in childhood and autopsy studies and longitudinal observational studies have shown direct associations of cardiovascular risk factors in childhood with early subclinical atherosclerosis later in life. 2 Although the prevalence of hypertension in the general population of children is less than 5%, the prevalence increases significantly with increasing adiposity, 3 and persistently elevated blood pressure from childhood to adolescence has been independently related to increased risk of carotid atherosclerosis in adulthood. 4 Cardiovascular diseases typically affect adults but they have a long aetiology and therefore the primary prevention of these diseases by promoting ideal cardiovascular health should start as early as possible.
Ideal cardiovascular health is defined as the simultaneous presence of three ideal cardiovascular health behaviours, including achieving the recommended levels of daily physical activity, diet quality corresponding to dietary recommendations, and the absence of tobacco smoking behaviour. 2 Ideal cardiovascular health also includes normal body weight in combination with normal blood lipid, blood pressure and fasting glucose levels. The prevalence of childhood obesity has increased significantly worldwide and overweight and obesity is an important determinant of increased cardiovascular disease risk already in children. 5 However, the ideal cardiovascular health concept is a complicated and multifaceted construct because physical inactivity, poor diet quality and insufficient sleep duration have all been linked to overweight and obesity but the direction of these associations is not always clear. Physical activity, dietary quality and sleep are also often interrelated.
There is also evidence that clustering of physical inactivity, high levels of screen time as one measure of sedentary behaviour, and short sleep duration are associated with increased risk of overweight and obesity in school-aged children, but although the prevalence of meeting the ideal cardiovascular health behaviours is low, such associations have not been found in younger children. 6 Although the importance of physical activity, sleep and normal weight in ideal cardiovascular health has been recognised, few studies have studied their independent or joint associations with cardiovascular disease risk factors and even fewer studies have been performed in samples covering early childhood. Concentrating on older children and adolescents may have partially obscured our understanding of the onset of increased cardiovascular risk and related factors during childhood.
To fill the knowledge gap in young children, in the article published in the European Journal of Preventive Cardiology Ortiz-Pinto et al. 7 reported the associations of changes and persistence of overweight and obesity with blood pressure in over 1500 children aged four years followed up for two years. They found that being overweight or obese at baseline was associated with a larger increase in blood pressure during the follow-up compared with being normal weight at baseline. They also found that persistent general and abdominal overweight and obesity and becoming overweight or obese during the follow-up was related to a larger increase in blood pressure during the follow-up. One of the most important findings by Ortiz-Pinto et al. was that there were no marked differences in blood pressure between children whose body mass index (BMI) or waist-to-height ratio returned to normal weight category and those who were persistently normal weight, suggesting that normalisation of body weight and adiposity level may also normalise other cardiovascular risk factors.
These results by Ortiz-Pinto et al. 7 in young children are similar to the results of Mirzaei et al., 8 who observed that larger increases in BMI and waist circumference were strongly and directly related to increase in systolic blood pressure in children aged 8-9 years. Furthermore, Juonala et al. 9 found that overweight and obese children becoming non-obese by adulthood had a comparable cardiovascular risk profile to those who were normal weight in childhood and non-obese in adulthood -in contrast, those who were persistently overweight or obese or who became obese adults had increased risk of hypertension, and type 2 diabetes. Reduced blood pressure since childhood may have far reaching cardiovascular benefits as some evidence suggests that remission of childhood hypertension may decrease the risk of subclinical atherosclerosis in adulthood. 4 These results suggest that the prevention of elevated blood pressure and thereby cardiovascular diseases should begin in early childhood and reducing excess body weight would provide significant cardiovascular health benefits.
While Mirzaei et al. 8 and Juonala et al. 9 et al. did not control their data for physical activity, diet quality or sleep, the results by Ortiz-Pinto et al. 7 suggested that the direct associations of overweight and obesity were independent of physical activity and screen time. While there is a clear physiological rationale for the beneficial effects of increased physical activity, improved diet quality and a longer sleep duration on blood pressure in adults, the evidence in children and particularly in early childhood is limited and partly contradictory. 10 The current evidence suggests that physical activity has beneficial effects mainly in children with initially high blood pressure or who have other cardiovascular morbidities such as overweight and obesity.
11 Furthermore, while shorter sleep duration has been linked to overweight and obesity already in early childhood, the data on the associations between sleep and blood pressure is scarce. 12 Finally, a healthy diet since early childhood has been found to be inversely associated with blood pressure. 13 Nevertheless, it is not clear whether increasing physical activity or improving sleep duration or diet quality also improves blood pressure of young children and especially which factor is the driving force for improved vascular health. We have previously shown that adiposity partly explains the inverse association between cardiorespiratory fitness and physical activity arterial stiffness 14 and metabolic health 15 in children and adolescents, suggesting that excess adiposity is a strong mediator in the positive effects of healthy lifestyle on cardiovascular health.
However, because few studies have investigated independent or joint associations between physical activity, diet quality, sleep duration and adiposity with blood pressure through childhood and adolescence, it is not currently clear which component would be the most important in prevention of elevated blood pressure in early childhood. The most effective intervention would probably incorporate all behavioural aspects of ideal cardiovascular health and it is possible that they have synergistic positive effects on mechanisms regulating blood pressure and vascular health such as decreased sympathetic nervous system activity, improved baroreflex sensitivity, reduced arterial stiffness and improved endothelial function. 5, 16, 17 In summary, available evidence suggests that overweight and obesity are significant risk factors for elevated blood pressure and that reduction of excess adiposity may normalise blood pressure levels and the risk of later subclinical atherosclerosis. The current study by Ortiz-Pinto et al. 7 also showed that the direct association between BMI and blood pressure is present already in early childhood. Therefore, keeping children at normal weight would be a good investment for future health. 18 While there is no magic bullet for the prevention of overweight and obesity in pre-school children, allowing children to be sufficiently physically active, providing a healthy diet and sufficient sleep duration should form the base for preventing cardiovascular disease from early childhood.
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